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S03-E1 3C(Sampling gases) 

f SU 143431 4A) Body (1) is connected by its threaded section (15) to the 
threaded hole in one element of the structure of the object and connecting 
element (4) is fixed on another element of the structure, which has to be 
connected to the first. In a malfunction situation or on a command during 
planned operating, a signal is passed to heating element (8), which heats 
thermo-sensitive element (3). The effectiveness of heat generation by the 
heater is improved by heat-conducting element (13). 
Element (3) increases its length during heating and breaks 
the body in the weakened zone, i.e. where boring (5) separates it from 
element (4). Convex element (12) cuts into the body in the zone of boring (5), 
magnifying the effect of breaking of the body. Element (3) is made of a shape 
memory material, allowing multiple use of the device, by changing the body 
with the connecting element. 

Use - Connecting of several elements of any type of structure i.e. to devices 
providing for emergency disconnection. 
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(54) COEflHHHTETIbHOE yCTPO«CTBO 

(57) H3o6peTeHHe othochtch k ManmHo- 
CTpoeHHw h Master 6wTb KcnojibBOBaHO b 
ycTpoflcTBax, npeAHasHaHeHHux Ann coe- 

AHHeHHH HeCKOJlbKHX 3JieM€HTOB KaKOfl- 
JIHCJO KOHCTpyKUHH, B HaCT^HOCTH K yCT~ , 

poHCTBaw, odecneHHBawniHM aBapHAHoe 
pasi>eAHHeHHe coeAHHHeMhix sjieMeHTOB 

Hmi 3anJiaHHpOB3HH0e KOMaHAHbW CHr- 

HaaoM. qejib - yjiynxfleHne SKcanyaTaim- 

OHHbDC XapaKTepHCTHK 3 3 CMeT CHH7KG— 
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hhh B3pbrao- h noacapoonacHOCTH, o6ec- 
neneHHA MHoropasoBocra HcnojjbsoBaHHH ; 

H KOHTPOJ1H pa6oTOCnOCO6H0CTH, YCT~ 

Pohctbo coAep^HT Kopnyc 1 c nojiocTbw 
2, b KOTopofi pasMenjen TepMo^iyBCTBH- 
Te/ibHbtf5 3jieMeHT (T3) 3. 3a oaho i*e- 
jioe c KopnycoM BhuionHeH coeAHHHTejib- 
hmh 3neMeHT (C3) 4. Meawy KopnycoM 
h C3 4 BunojiHena npoTo^xa 5, Oopmh- 
pywman aoHy ocjia6jieHHoro ce^eHHJi. 
C3 4 MoseT 6wTb BbmoJXHeH b bhac pesb- 
6oBoro CTepxHH, mnarxbicH h T.n., T3 
3 - b BHfle nonoro cTep»HH c onopHbw 
(JuiamjeM 9. B nonocTH T3 3 pasMemeH 
HarpesaTejibHbiff sjieweHT 8» OjxaHeu 9 
T3 3 KecTKO sa^HKCHposaH b oceBOM 
HanpaBJieHHH Me*Ay stibmqht3.hu Kopny- 
ca. T3 3 BbmonHeH H3 MaTepnana, 06- 



Jiaftaioiaero sOOeKTOM tibmhth OopMbi (3110)/ 
CneuHanbHaH KOMnneKCHan TepMOMexaHH- 
wecKan o6pa6orKa MaTepwajia T3 3 o6ec- 
neMHBaeT npoHBJieHHe MHoropa3 0Boro 
: o6paTHMoro 3110 h oflHopasOBoro npaMO- 
ro 3110. fl/in noBbimeHHH 300eKTHBHOCTH 
ycTpoftcTBa Mewy topuom 11 T3 3 h 
noBepxHOCTbw hojiocth 2 Kopnyca 1 
(r.e. b soHe npoTOMKH 5) pa3MemeH 
ynpyrHH BbinyKJibiH 3j*eMeHT 12 c saocT- 
peHHbiMH KpoMKaMH, ciiocoShhmh noApe- 

33Tb KOpnyC 1 B 30He npOTOMKH 5 npH 

Ae^opMauHH s/ieMCHra 12 noA BosAeftcr- 
BKeM T3 3. UejiecoodpasHO BbinojiHHTb • 
3JieMeaT 12 H3 MaTepHana c 3110 • Koht- 
„ pojiHpyeMoe TepMHuecKoe B03AeHCTBHe 
Ha T3 3 no3BojineT pewHTb nocTaBJien- 
Hyio saAa^y. 4 s.n. O-Jiw, 1 hji v 1 Ta6ji. 



1 

H3o6pereHHe othochtch k ManiHHo- 
CTpoeHHW h MomeT 6brrb HcnojibdOBaHo 
b ycTpoficTBax, npeAHasHkaxieHHbDC pjia 

COeAHHBHMH HeCKOJIbKHX 3Jl£M6HTOB Ka~ c 
KOH-/1H60 KOHCTpyKIpfH, B MaCTHOCTH, 

k ycTpoficTBaM, o6ecneHHBaKHqHM aBa- 
pHHHoe paabeAHHeHHe c o e a hhh tgjt b h bix 
sjieMeHTOB kjih 3annaHHpoBaHHoe ko- 

MaHAKUM CHTHaJIOM • 

Ilejibw HsoeperewiH hbjih£tch ynyn- 
meHHe 3KcruiyaTauHOHHbix xapaKTepncTHK 
3a cneT CHH3K6HHH Bspbmo- k noacapo- 
onacHocTH, oSecneMeHHH MHoropaso- 

BOCTH HCnOJlbSOBaHHH KOHTpOJIH pa60TO~ J 5 

cnoco6HOCTH, 

Ha ^epre»e H3o6paaceHo ycTpoAcTBO, 
pa3pe3 . 

CoeAHHHTejibHoe ycTpoHCTBo coAep- 2 o 

XHT KOpnyC 1 C nOJIOCTbK) 2, B KOTOpOft 

pa3MeqeH TepMOuyBCTBHTenbHbtft 3/ieMeHT 
3. 3 a oaho uenoe c KopnycoM 1 Bbinon- 
HeH coeAHHHTejibHbiii 3JieM6HT 4, Me*Ay 
KopnycoM 1 m coeAHHHTejibHbw 3JieMeHTOM25 
4 BbmojiHBHa npoTOMKa 5, OopMHpyjomaH 
soHy ocjia6jieHHoro cenenHH, Cocahhh- 
TejibHbifl 3JieMenT 4 MoateT 6hJTb Bbmon- 
HeH pe3b60BbIM B BHAe DITH(J>Ta y UUlHJIbKH 

h T.n. Ha BHemHGft noBepxHocTH Kopny- ^ 
ca 1 BbmohHeHW JibicKH 6 pjw 3aKpen/ie- . 
huh pe3b6oBoro coeAHHHTenbaoro 3Jie- 



2 

MeHTa 4 Ha odbeKTe, T epMOH y b ctbh Teji b*** 
Hbifl ^jieMeHT 3 BbmonHeH b BHAe crepK- 

HH C OCeCHMMeTplWHOH nOJIOCTbK) 7, B 

kotopoA pa3Men*eH HarpeBaTenbHbtfi 3Jie- 
MeHT 8. Ha BHemneft nosepxHocTH sjie- 
Me«Ta 3 BbmoJiHeH (Juianeu 9. Ha xop- 
nyce 1 c npOTHBonojiowHoii ot coeAHHH- 
TenbHoro 3ji&MeHTa 4 ctopohu ycTaHOB- 
jieHa Kpbnnxa 10, KOTopan 3aKpenjineT * 
Ha Kopnyce 1 ^uianeA 9 3JieMeHTa 3, 
BbinojiHeHHoro H3 MaTepHana, o6jiaAaio- 
mero 34«J)eKTOM naMHTH 4>opMbi (3IW>) , 
HanpHMep, hs cnnaBa na' ocnose HHKe- 
jiHAa THTaHa, CneuHanbHan KOMruieKCHan 
TepMOMexaHH^ecKaa o6pa6oTKa-rt Aeijjop- 
MauHH Marepnajia MoxeT o6ecne^iHTb 
npoABJienne hm MHoropa30Boro o6pa- 
THMoro (03110) h oAHopa30Boro npflMoro 
(113110) . OTJiHMHe 03D0 or rZ3I10 saKJuo- 
tiaeTca b tom, mto b nepBOM cnywae 
npn H3MeneHHH TeMnepaTypu HSAennn 
ero KOHOnrypaLiHH MO^ceT npeTepneBaTb 
MHoroxpaTHbie H3MeHeHHH, a bo btopom - 
TOjibKo oaho OopMOHSMeHeHHe npH na- 
rpeBe. Ilpw stom HaAo ynHTbrnaTb pa3- 
jiH^Hbie TepMOMexaHHHecKHe xapaxTepnc- 
thkh HSAenHH c 3110 p cjiyqae npoHBne- 
hhh 03110 H II3T10, KOTopwe npHBeAeHhi 
b TaSjiHue. 

03110. OopMHpyeTCfl cjieAywHjHM 06- 
pasoM. 
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dmnenr 3 OTXHraJOT npH TejoiepaTy- 
pe ..T 4 (nopHflxa 800°C) c oxnaxnenneM 
Ha BosAyxe hjih b BOf\e p.o HopManb- 
hoh TeMnepaTypw - T M (okojio 20°C), 
HarpeBaioT ao TeMnepaTypw (nop*A- 
Ka 500° C) h oxjiawajoT ao T k . Itocne 
3Toro sjieMeHT 3 AefcopMHpyioT cxameM 
Ha 10r1.4% npH TeMnepaType HH»e npe- 
BpameHHa (npH T K ). IIpH nepBOM Harpe- 
Be ^acTb 3aAaBaeMofi Ae 4>op m a ahh boc- 
cTanaB/iHBaeTCH b anne nsno, a nacTb 
Ae4>opMauHH npH stom coxpaHHeTCH b 
MaTepHajie, Bbisbroaa npH TepMOAHKjwpo- 
BaHHH 03IW>. IIpH noBTopHwx HarpeBax 
3jieMeHTa 3 ao TeMnepaTypw npeBpame- 
hhh 90-120°C ero AnHHa y b ejiHMHBae t— 
ch, a npH oxjiasy;eHHH ao T h - yMeHbma- 
ejcn. ^Hana30K H3MeHeHHH ahmhw T3 3 - 
1 L 2%, paasHBaeMoe npn HarpeBe (5> - 
nopHAKa 100-200 MTIa. 

nanfl) 3>opMHpyeTCH cneAywinHM oGpa- 

30M. 

3jieMeHT 3 OTacnraioT no aHanorH*iHO- 
My pemy h Ae^opMHpywT aKaraeM Ha 
6-7% npw TeMnepaType T K . IIpH HarpeBe 
sneMeHTa 3 ao TeMnepaTypbi npeBpame- ' 
hhh 100-200° CAe$op M auHH 3IK> BoccTa- 
HaBJiHBaeTcn h ero AHHHa yBenK^HBaeT- 
ca na 4-5%. npH stom pa3BHeaeMbie 
ff r - nopHAKa 500-600 Mlla. 

3neMeHT 3, BbmojiHeHHbEft H3 Marepna- 
na c 3110 oTniraaeTCH TeM, mto npn 
T H ero AnHHa paBKa rny6HHe hojiocth 7 
b Kopnyce 1 , a nocne HarpeBa oHa yBe- 



10 



15 
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poHCTBa Ha oSbeKTe Ha Kopnyce 1 npe- 
AycMOTpeH peabOoBofi ynacTox 15. 

ycTpoficTBo paSoTaeT cneAywmHM 06- 

pa30M. 

Kopnyc 1 cbohm pesbGoBbJM y^iacTKOM 

15 KpenHTCH B peabOOBOM OTBepCTHH oa- 

Horo sneMeHTa KOHCTpyxnnH o6bexTa, 
a coeAHHHTejibHbul sneMeHT 4 3aKpenneH 
Ha ApyroM sneMeHTe KOHCTpyxuHH o6b- 
eKTa, KOTopuft AOJimeH SbiTb cKpennew 
c nepBbM. B a Bap hhh oh cHTyanHH hjih 
no KOMaHAe, 3apaHee 3aruiaHHpoBaHHofi 
nporpaMMOH pa6oTbi, Ha HarpesaTejibHuft 
sneMeHT 8 noAaeTCH cnrHan, xoTopbtfi 
ero HarpeBaeT, hto BbisbiBaeT nporpeB 
sneMenTa 3. 3^eKTHBHOCTb TenjiOBbi- 
AeneHHH HarpeBaTejin 8 yBenHHHBaeTca 
TennonpoBOAHbiM MarepHanoM 13. B pe- 
3yjibTaTe HarpeBa aneMeHT 3 yAAHHHeT- 
ch h pa3pbiBaeT Kopnyc 1 b soHe oc- 
na6neHHoro ceneHHH, T.e. npoTOHKH 5, 
OTpuBan ot nee coeAHHHTenbHbiH sne- 
MeHT 4. BbffiyKJibiff 3/ieMeHT 12, Bpe3a*cb 

b Kopnyc 1 B 30He npOTOMKH 5, yCHJIH- 

BaeT 3^eKT paspymeHH* Kopnyca 1. 
ycHJieHHe 3<J><|>eKTa pa3pyraeHHH 6y- 
:AeT 6oJibiDHM b cnynae H3roTOBneHHH 
sneMeHTa 12 hs Marepnana c 3IW>, <J>op- 
moh3 Me h eHHe KOToporo npn TeMnepaType • 
T np GyAeT CyMMMpOBaTbCH c 4>opMOH3Me- 
HeiiweM aneMeHTa 3. Hpn hs roTOBJieHHH 
aneneHTa 3 H3 MaTepnana c 03n<D bo3- 
mokhc MHoropa3osoe HcnojibsoBaHHe ycr- 



« a uywic naxpesa OHa yBe- poHCTBa. JJjia 3Toro b ycTpoficTBe saMe 

JiHHHBaeTca ao pa3Mepa, npeABapHTejibHo 35 H * eTC » Kopnyc 1 c c o eAH hh Ten b hhm 3ne 



3aAaHHoro 3170. yn/iHHeHHe sneMeHTa 3 
conpoBo^AaeTCH s HaMHTenbHbiM ycHnneM, 
3aBHCHioHM ot fffw h luiomaAH nonepe^Horo 
ceweHHH 3JieMeHra 3. 

i 

/Jjih noBWiueHHH s^exTKBHocTH ycT- 
poftcTBa Mewy topuom 11 sneMeHTa 3, 
pacnojioaceHHbiM BHyTpH nOJIOCTH 2 h xop- 
nycOM 1, T.e. b 30He npoToqKH 5, pas- 
MemeH ynpyrnn BbmyiaibiH sneMeHT 12 c 
3aocTpeHHbi>iH KpoMKaMH. 3neMeHT 12 
HMeeT iJ>opMy Tapem^aTOH npyjKHHbi, aho 
kotopoh conpHKacaeTcn c sneMeHTOM 3, 
a ocTpwe jcpaa - c nonocTbro 2 b aoHe 
npOTOMKH 5. Ann enje Gonbiuero yBenn- 
^eHHH 3(JxJ>eKTHB)iocTH ycTpoHCTBa i^ejie- 
coo6pa3Ho sneMeHT 12 BbinonHHTb H3 Ma- 
TepHajia, odnaAajoniero 3n<I>, a nonocTb 
7 3anonHHTb TennonpoBOAHbiM MaTepna- 
noM 13, HanpHMep nacTOH KT-1. TepMe- 
THsauHH HarpeBaTejibHoro 3neMeHTa 8 
ocymecTBnneTca oahoh hjih HecKonbKHMH 
npoKnaAKaMH 14, ycTaHOBneHHbiMH Me^Ay 
hhm h KopnycoM 1. JJjir KpenneHH H ycT- 
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Me H TOM 4, 

IlpeAnaraeMoe coeAHHHTe/ibHoe |(rcT- 
POhctbo B3pMBo- h nomapo0e3onacHo , 
T.e. oOecneMeHbi Tpe6o BaHHH tcxhhkh 
6e3onacHocTH npn HsroTOBJieHHH, Hcnbr- 
Ta hhh ^ 3KcnnyaTauHH h KOHTponbHbK 
npoBepxax, Tax nax ero cpa6aTbraaHHe 

He COnpOBO»AaeTCH B3pblBOM HJIH aneKT- 

POhckpoh. npn 3 tom yBenH^eH cpoK 
cnywSbi ycTpoHCTBa 3a cner cosAaHHH 
KOHCTpyxuHH, HcnonbsywmeH MaTepna/iM, 
He noABeprawnuieca 6wcTpoMy CTapeHHio; 
HCKJuoneHa onacHOCTb noBpe^AenHH koh- 
CTpyKUHH o6i>eKTa npoAyKTaMH paspyme- 
50 hhh ycTpoHCTBa; noBbmieHa skohomhw- 
HocTb sa c^eT o6ecneHeHnn MHoropaso- 
bocth Hcnonb30BaHHH ycrpoAcTBa; o6ec~ 
ne^ieHo oTcy tc TBHe napaaHTHbix bwcoko- 
^acTOTHbix Kone6aHHH npH pa6oTe ycT- 
55 poficTBa. 

^opMyna H3o6peTeHHH 
1. CoeAHHHTejibHoe ycTpoHCTBo, co- 
Aep^tamee nonbiH Kopnyc, 30Ha coBMe- 
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meHHH KOTOporO C COeAHHHTeJIbHbIM 3Jie- 

Me h tom BbmojineHa oc/ia6jieHHoro ceneHHH, 
a b jiojiocth Kopnyca pasMemeH TepMO-* 

MyBCTBHTeJIbHHft 3JieMeHT, O T JI H h a- 

k> m e e c h TeM, hto, c uenbto yjiyn- . 
meHHH 3KcrinyaTaAHOHHbix xapaxTepucTHK 
3a weT cHHxenHH B3pwBo^ m no*apo- 
onacHocTH, o6ecneneHn;i MHoropasoBocTH 
HcnojibaoBaHHH h KOHTpojiK pa6oTocnoco6-j Q 

HOCTH, TepMOHyBCTBHTenbHbrff 3JieMeHT BbJ- 

nojiHeH b BHAe no-noro CTepacnn H3 MaTe- 
pHana, o6naflaiomero sW>eKTOM ubhhth 
4)opMbi, b nojiocTH cTepKHH pasMemen na- 
rpeBaTejib, a Kopnyc ycTpoHCTsa Bbinoji- 15 
Hen hs Asyx xecTKo CBH3aHKbix Mewy 
co6ofi b oceBOM HanpaBjieHHH Hac/refc. 

2. ycTpoftcTBO no n, 1, o t ji h - 
naiomeecH TeM, hto b nojiocTH 
Kopnyca b 30He ocna6jieHHoro ceneHH* 2 Q 
pa3MemeH ynpyrHH BbmyxnuH 3/ieMeHT c 



3aoCTpeHHUMK KpOMKaMH, KOHTaKTHpyiomHA 

yKasaHHbWH kpomksmh c 6okoboh noBepx- 
HOCTbia nojiocTH, a BbmyxnuM topaom - 

C TepMOMyBCTBHTeJlbHbW SJieMeHTOM. . 

3, Yctpohctbo no rai. 1 h 2, o t- 
jiH^aiomeecH TeM, hto no- 
JIOCTb CTep»HH, B KOTOpOH pasMemeH 

narpeBaTejib, sanojiHeHa TeruionpoBOA- 
Hbw MaTepHanoM. 

4, Yctpohctbo no nn. 1-3, o t - 
ji h 1 aw m e e c h TeM, hto yn- 
pyrHH BbmyKJibw sneMeHT BunojiHeH hs 
MaTepHajia, o6jiaAajomero s^eKTOM na- 

MflTH $OpMbJ. * 

5, Yctpohctbo no n, 1, o T ji h - 
naromeecH TeM, hto nojiwft 
CTep»enb BbmojiHeH c onopHbw <fcjiaHneM, 
pacnojioseHifbiM Me*Ay acecTxo CBH3aH- 
hlimh b oceBOM HanpaBJieHHH nacTHMH 
Kopnyca. 



PewHM paooTb 

TepMOHyBCT- 

BHTejibHoro 
sneMeHTa 



Orawr H3Ae- 

HHH npH 



T°C npeBpa- 
meiiHH npH 
HarpeBe 

(4>OpMOBOCCT^) 



HanpnTKeHHe 
B03BpaTa 
npH HarpeBe, 
C r , Mna 



3aAaBaeM3H 
Ae^)OpMayHH> 
A1 A /1 0 , Z 



BosBpamaeMan 
Ae^>opMauKH 
npH HarpeBe, 



03no 



800 500 
800 500 



90-120 
100-200 



100-200 
500-600 



10-14 

6-7 



1-2 

4-5* 



rtpHMeManHe. T, 



TeMnepaTypa nepsoft cTyneim orscHra, Cj 



T 2 - 



paTypa BTopoft . CTynemi oTOHra, C', T n p - TeMnepaTypa npe— . 
BpameHHH ($opMOH3MeneHHH) npH HarpeBe, G> - Kanpfrace*- 
HHe B03BpaTa MaTepnajia c 311* npa HarpeBe, >OTa; Al^/1 0 - 
3aAaBaeMan nocne oraHra npn T, h Ae4>opMa aha ajih npo- 
HBneHHH 3110, %; M r /1 0 - BOccTaHasnHBaeMan (B03Bpan;aeMaH) 
npH HarpeBe Ae<i>opMauHH, % m 
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